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mw<z>&m BaTio 3 - PbTio 3 &mm&iB*Tf*a>mmi£& & 

*»Ht«»T?f^KS*lferi:S:#«^ , rSB aT i 0 3 -P 

b T i O3 

2 ] mumiz j: y #*saft3 r * &««4:'r 1 £4S 

0BaTiO 3 - PbTiOg^i. 

3 ] 1 0 2 ~ 1 0 6 m/ c m 2 , ft3fL***«« 1 tt« 

P v m~ 5 fam%<z>&miz& & z t zmrnt-? zm&rn i nt-itzmmcoB aT 

i o 3 -PbTiOg *4M$A. 

[»#£4] P b T i Og ^ 3 0=e)l%&>TV2b2>Z.£*!&m£'tZ>m& 
mi ft^U3 ©V*"fft*»lJE»CS3*©B aTiOj - PbTi Og ^MHo 

[g*##5] 1 mm 3 «J:©fl^&^*S£fc&#&fc*S»:&^ £^ 
14 (DVA-rtl^l^lC|3*©B a T i 0 3 - P b T i Og ^JpLjj£&„ 

[f*#£6] BaTiOg -PbTiOg #JE*fr#^te«fc*£#<B (B a 
+ P b) /T i (D^Jl/ifclt 0 . 9 9 5 0 — 0. 9 9 9 9 <Z>^B&C U tufSffi^^ 

1 2 0 0-T40 on<DMS«SHT*^awmt-SziiiS:^i: 

tSBaTiOg -PbTiOg ^#«§S©»(3t^«S. 

[»#^7] (100) , (110) JfeJi (111) 1j$L<DB a T i O 
3 SbZ^iZB aTiOg -PbTiOg fcMfSH £ U ¥*&*fitfHJ->f X 

#2 0 jt£m#Tfroffi*M!fc|g9 5%J^_ttf)B aTiOg - PbTiOg 

tf^If figt S r t t S B a T i Og -PbTiOg 

[fS#^8] lafHB a T i Og - P b T i Og ^#IS a B B © (B a + P b) 
/T i 0>=E;i/J£#O. 9 9 5 0 — 0. 9 9 9 9 (DlgHfCfe^ 3 t SrMttSS 
&m 7 BaTiOg - PbTiOg #J|i*£||(Z>*{ii#i£. 

[W#^9] ^SW^Sf tCP b^-fb^Sr^^tC^A-rsr £IC 
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ioTP b &-£tfi$&&*8£S"frTB aTiOg - PbTiOg &#*£j|&1iFj& 
-t2>Z£Zt®m£'t2>m&Tg.6te^l, 8<D^-ftlfrimiZMm(DB a T i o 3 - 
P b T i O s #**g&©«!i£;#8u 

0] »#^l^V^U5<Z)V%-rtl^l^K:fa«©B aTiOg - 

p b t i o 3 &mmmfrb*zmz&&z£zm®Lii-?z>&mMT*?'=L3i-# 

o 

[ooo 1 ] 

#$§0Jlte, W;U*JEES#£ LT^Jfflprtg^B a T i O3 - P b T i O3 
m&£tf?<Dm&Xmzm?Z> : b<DT$>V. £e>fC. BaTiOj - PbTiO 

[0 0 0 2]. 
[&&<Z>&fl5] 

BaTiOg l*M£l|te, ^®^fil«ffiai^tC5pJfflStl**J»M3fe^ST?*) 
[0 0 0 3] 

^35T% B a T i O3 #jeS©3S3tJCB8UTtt, ttffiBI#e>*!lWTT?£S J: 3 
(CBaTiOg »**»&tf[S!J|l*gftft;'tSifc^H»ftfe«), 7»;Wfift« 
&±^i:t5 77>y ^^iS*)*VNtilB?K«a^S:T i 0 2 y y^icfsr tic <fc 

is-rj k • yy a-s/a> • ^n-* (tssg) so nbfrtiiinft^o 
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[0 0 0 4] 

— £E*-fe^3 UTte, ^*ifcJE«#'ffi£^-r<5 P Z T (Pb (T 

iZr) 0 3 ) #£*Jfg£&oT^S*K ^©^MMCMLT^fc-^&V^ 

m&mm<Di&\<\ pzTizmMT&mttn<Dffift&mw.2tixi5v. pz™ 

iOtltf^t BaTiOg -fe^ »^^BNT ( (B i N a) Nb 

0 3 ) -fe^ e>*lTV^ 0 
[0 0 0 5] 

mm wmm l <t e> £ -r & mm: 

XjEtmWf£LT#;i£>*lTV^B aT i O3 iz ^ i= y * * l±, ffi«5tffcd 33 = 
120 (X10" 12 C/N) , «^C««*§^»k33=0. 4-0. 5T*&1>, 
BNT ( (BiNa) N b O3 ) -fe^S y ffiS^^Cd 33 = 110 (XI 
0" 12 C/N) , t^li^ik 33 =0. 4-0. 6T'feot, PZT0j± 
fgid 33 =3 0 0~4 0 0 (X10~ 12 C/N), ttft|||ftlS#ftSK k 33= 0 
. 6~0. HZft^ZH, 4#tt<£TttjKtt&*l"f» $^.IC, BaTiOg H 

^a'j-M (*ti2or#ia) bmrnznT^z* 

[0 0 0 6] 

B a T i O3 »C— £fifi*T©P b T i O3 fcg^ULfcB a T i O3 - P 
bTiOg -fe^^ y**fc»#^©ffiv>ffi«;|5m£ LT#ite>tl«^ ^(DWp 

m^\%. stiMbfeB aT i o 3 #«sa©^i5itcfew*raaj^i:B«©raaK:sn>t. 

*nTflBfc:KffllK:&5 0 -f&fc^, BaTi0 3 .-PbTi0 3 t7^>^ACS 
[0 0 0 7] 
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BaTiOg -PbTiOg Jft£&£>#B-&*ra|E0>4&Vi"Cn ^*#>f h#igC7)# 

*<b*l3o L^L&#<^ ^©^Sfe • ^H^IC <fc£#^||W#cT-&, BaTi 
0 3 - P bT i O3 #jga«k »Jfe§8MfcB a T i O3 JUfgftJCWLTtu 7^ 
'y^^T*ttt>fX^l mm 3 S^TtfM^ V^tf) <D*l-f , TS 

1-0. 2mm/hgS^§:^^, $git=l* h^#miC^<^U, ££>{C 
[0 0 0 8] 

tMC^MffilC-gtl^^^O^S^fiEmTOi: LTCDB aTiOg - P b T. i O3 

&< B a T i Og -PbTiOg 5: gl*^ < S I il ^ t*^ 5 B a 

T i O3 - P bT i Og &mffi&<DWl!kXmZ&fc?ZZ£ZBW£?Z>lb<DX* 
B a T i Og - P b T i Og ^#Si5:ffl^f-J±iS7^f ax- 

[0 0 0 9] 

[ mm £ M& t S £ & tf> 3M3] 
##83l!#*>tt, (Ba + Pb) /Ti^Vifc^O. 9 9 5 0~0. 9999© 
l&ffllCfl^LfeB a T i O3 - P b T i O3 lC;i3V^&, 1 2 0 0 ~ 1 4 0 0 °C 

ifKitHr-rr^JlffiU (Ba + Pb) /t i Jfc&ffi£©jfflflMeBtcta£Lfc 

MM>3fc£ 1 2 0 0-1 4 0 0t©fi^tj|S$t5l £{C J; *J, 1 mm 3 J£* 
±©§i^^tSB a T i O3 + P b T i Og ffl^fi^ *>Wf&t* tlZ&ffiMtfc 
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[0010] 

*mmv>B a t i o 3 - p b t i o 3 &mMMtte. 4¥mm^mx'W 

[0 0 1 1 ] 

XftWOB aTiOg -PbTiOg ^#|g||&C £ l^T it. 1 0 2 

~1 0 6 i/cm 2 T*3MJ, ^a/£*Wl#«P pm~5#^%c£>|gBlC&£ 
dtjbW* LVa 0 ^tUCi: U> #2gf£tf>B a T i O3 -PbTiOg 

T«l%J^T> «*^«»*<8 5 
[0 0 12] 

*mW<DB aTiOg - PbTiOg *#*§atCfe V^Ttt, PbTiOg #3 

0^;v%j£*TT?&5z:£:;W£ bv% 0 PbTiOg &30% ; t;^Ti:t53i: 

Sr^it-TS^il^ffi^So PbTiOg 0. 01=EJI/%~30^jI/ 

%, J:»J#*L<tt0. 02 ; E;i/%~25 ; E;i/%T^S o PbTiOg ^30^ 

p b ©assart tcfcy, S tfMfi£&fr •bwifM^l&i:^^ 

[0013] 

*ftW<VB a T i Og -PbTiOg &4M££l±, 1 mm 3 a±tf>#^£*lJ- 

&-tf->T XfiDvVW X iZttfo-f Z> Z\ t. # vSffi H & -5 . 
[0 0 14] 

##§BJ!<Z)B aTiOg -PbTiOg *#*gS©l5l5i^r«Stt, BaTi 
Og - P b T i Og *JEtfr#*fctt&j|g#a> (B a + P b) /Ti (D^JVit* 0 
. 9 9 5 0-0. 9 9 9 9<D$gBlCU tSfiajBElR&f*:* fcli«Mg<*S: 1 2 0 0-1 

4 0 ot^Mit'^if^tsr tzmmt-t&o 

[0 0 15] 
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S^lC, XftWOB aTiOg -PbTiOg *#*§A0>S3i;£S£Wu (1 0 
0). (110) 4fett(lll) ^fi©B a T i Og &5V\ttBaTiO s - 
PbTiOg 3M£*£A$:S*£A£ U ¥*&*HH*>f X#2 0 a mJS*T#o#*f* 
5%J^±(Z)B aTiOg -PbTiOg ^#MA£irffBSMII£: fcgh^LT 
in*MR#U #»Affltf^e>#ieAfltftc«S[#S:^SftS*T#^AW^'r<5ii:%^ 
$t£l U *©ISK:f&gBB aTiOg - PbTi0 3 &£H»£A<Z> (Ba + Pb) / 
T i (D^l/JttfO. 9 9 5 0 — 0. 9 9 9 9 (Z)fSffl&C&<g> r #«F* 
[0 0 16] 

*1&m<DB aTiOg - PbTiOg &&mm<D&mj$8UZiS^TiZ* #^A 
W^MStp^CP b ^ft^«5:jprt ICtfAt * i i: IC «{: o T P b &<£tim%*ft 
4$tTBaTi0 3 -PbTiOg ft¥ISA & W^"T S i i: LVn„ 
[0 0 17] 

£<btc, ##§E9!<DE«My?^rL Hffj&UfeB a T i Og -PbTi 

o 3 ^#ISA^fe*6JiS:*tfii:«:4#«4:U ^WOSMA-y K 

[0 0 18] 
[#/S] 

(Ba + Pb) /Ti^^iti&O. 9 9 5 0 — 0. 9 9 9 9 (DISH 
KM&LfcB aTiOg - PbTiOg KlfeV^Ttt:, 1 200 — 1 4 0 0°C<Z>i& 

mz-tztzmmLx. (Ba + Pb) /t nt^m^mmmmicm^^r^m 

nnm* 1200-140 0TZ<Z>Um®T*ffi%S2-&2>Z.}liZJ: U> 1 mm 3 J^± 
®^«$:^-r^B aT i Og + P b T i Og J|B:*j£Ajb*&«/S$*l<6#H£A#& 

tlZ?<D££B aTiOg - PbTiOg *J|l*§Ai: bt^fflt^i^tT'tS 

o 

[0019] 



2 001-3114751 



#2000—381522 

fulBB a T i 0 3 - P b T i O3 &&&&&& bizlg&VJ ft Jz2 

!&ffi®#^#**e>#&ft£ffl*B aTiOg - PbTi0 3 &£&S*£J| 
ilU (Ba + Pb) /Tijt^O. 9 9 5 0 — 0. 9 9 9 9 ©fSHlC&S B a 

t i o 3 -PbTio 3 &&frbmm2nz&i&Mifa£mmMMtii*:m&2i*: 

Xtiam&W-rz Z. H iz J; »J , SljigStc^jeaolK^SrJP^^S -&& r i: ic J: 
ot, &«T*^oj«|ft*£&l7-^;*<Z>B aT i O3 - P b T i Og 

[0 0 2 0] 

(BaTiOg, BaTi0 3 -PbTi0 3 ) SrMV^fc&V*. r 
tlbOffl^^il, 9 5%Jgil'±©*B^«SJC«I^S4x, fro (Ba + Pb) /Ti 
ifc#0. 9 9 5 0~0. 9 9 9 9®Mffifflt;feSB aT i Og - P bTiOg 

o 

[0 0 2 1] 

i^*0Ba, Pb, TiOMH S*7fcXi»#*K ICP (« 
, I CP-MASS (^^7X7-tiM) *if©iM 

[0 0 2 2] 

*ml s em c^acS!«^-0i»^) ^t-m^u wfeffimt.<z>&frbn.mv%z 

[0 0 2 3] 

£tc. *«fi*C»^Lfc«gm*, -HC1 -HF*«i*iK:T«AL/feAia# ( 
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[0 0 2 4] 

*ftW&B aTiOg -PbTiOg &JM££tt, t£&(Z)&lfrig@&tC £ 

tC, BaTiOg - PbTiOg© (Ba + P.b) /Ti CD^l/itfc 0 . 9 9 5 
0~0. 9 9 9 9 ©IBHlCtg^-r-SZl^tC^ »J, 1 2 0 0~ 1 4 0 O1C0SM 

-Tii:S:MfiJLfei:r5tc4#a!t^feS. ^&fc>*>, (Ba + Pb) /Ti©it$: 
m^©»^«5Htc®)febfc«»»5fc& 1 2 0 0-140 0°CCDUm®T*MffiZ-& 
SrtlCi'J, 1 mm 3 J^Ji©^a&^-t-^B a T i Og + P b T i Og 

tc J: y * <0ffl:**mij&B & W & ffcJIitgliB? ft&ifi tcMtt if" £ « 

bftZ&T*. r*l£-ec7)i;£ B aTiOj - P b T i Og IfOilU 

[0 0 2 5] 

aTiOg - PbTiOg IBfiifeSjlgSlC/SVV (Ba + Pb) /T i Jt# 0 . 
9950 — 0. 9999 <Z)fgHtC&£ BaTiOg - PbTiOg flStfgiUviP 

m s n a #mh# £ tuisa^n % $ it, 3 n & + 5 z. t tc & o t , 

^HlMtC^^^m^itT^^&W^^itar^tcboT, SST'^o^t 
WXfiDB aTiOg - PbTiOg &*1.5. 
[0 0 2 6] 

V*fc#iig|| (B a T i Og , B a T i Og - P b T i Og ) SrJSHTfc&Ho d 
n^WBaTiOg fe^V^iBaTiOg - PbTiOg ^a^^til IT, 9 5 
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%&,±<DmMmmizm^tif=. (b a + p t>> /t i jt^o. 9950-0. 9 

9 9 9 a>mf&mmz.%>2> BaTiOg - PbTiOg £ U 

mmuwt zz£iz£^TmmFBitzQi&z j &z>&(D~?:&z><, (B-a + p 
j: y*aT?iHi&35fevv ficjgr o t b t ti-e©«fiag*« 

[0 0 2 7] 

*?6^©b aT i o 3 -p bT i o 3 &m.m&\±* m&&mwi o 2 ~io 6 

5 

[0 0 2 8] 

BaTiOg - PbTiOgMOt P b T i Oj ^3 OW/oJ^ 
K'feSi fctfSI* bvx„ P b T i 0 3 £ 3 0^fr%MTi:-tZ>Z.ZHZ£ »j, # 

rt^t-ts. PbTi.0 3 ffl^filt 0. 0 1 ^;i<%~3 0 i E/b%T?*)*;,- 
J:U^tL/<li0. ,0 2=B;i/%~2 5^;i/%tfeS 0 PbTiOg ^30 

e>fts#j£ii#jtf-9.;*jcfcy^'rv*. zi©p b3K»s:«iiw-r&jctt£E*#»© 

[0 0 2 9] 

BaTiOg - PbTiOgMOl 1 mm 3 J^±©M5:^tS 
[0 0 3 0] 
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*&mo> BaTiOg -PbTiOg &^tfc&0>Wkl5m\Z. ( B a + P b ) 
/TiJfc&O. 9 9 5 0~0. 9 9 9 9©M:|IIlfcBaTi03 - PbT 

(10 0), (110) ifctt (111) »BaTi0 3 ^ 
aTiO s -PbTiOg M«SA%aM£2l U ¥*Mft-?"fr>f X# 
2 0/im^Tt'^oTOl9 5%J^_L<Z)B aTiOj -PbTiOg 

[0 0 3 1 ] 

(ix.H PZT^PbTiOg) SrAtiSihtcj:*;, P b 
[0 0 3 2] 

*«W©K3i*i&lCffiffi"rs|&5f5tt, @*BjRJ£©»<£, 1) BaC0 3 
^mmXV Vl±(DmftM\Z£. y»e>ti*B a O^T i 0 2 ^<btf)B aTiOg » 
5*U P b OSitfT i 0 2 ^f,©Pb T i O3 B3Z.Z*n?nftmLT . 

Z.tl*><Dn%i$:ZfV Jim, 2*>iZlt. 2) B a O, P b O £ J: T i O 

2 »?)iliB a T i O3 - P b T i O3 Wfe U , 

^■f>«lft«SJ5fc^©ffl^^*3»jSSK:j: *m&*lfcB a T i Og , P b T i O3 # 
lR&5ft©(g^, BaTiOg - PbTiOg ^»^©^f tlt't)^^ 0 L;frU 
IM*©-^^1H 0. 0 5~1 5 /tmffliit'fc^ril^li 0 V*. * 
fe, lfj4LfeJ:^i: (Ba + Pb) /T-i©^;bjt?:0. 9950 — 0. 999 

U^^fa»*JEE^ , l/^^©-JKW«:^S:ffofe«, 1 2 0 0~1 4 0 0°CT* 
«J«1-* ifclCfcoT, lmmJ«±fflffli:i^#e)tlS 0 #^fi#*»C^L 
feS^tfitf-feS %lZ.&M,&&Zl£ZZ.t:T**jmm*imteB aTiOg - PbTi 
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o 3 %kmffi&*n2>Z.£.%T*%Z> 0 
[0 0 3 3] 

$ ^tc, b a t i o 3 - p b t i o 3 &m%g&<D*mu&itzmz>iziz&>Tiz 
T&^zmtzft e> z.tiz£ ustf&i-&r trf-v^Zo zommtte. m^vr^m 
ffimr*&mLf=.&'&gkfctp<Dn*B a t i o 3 - p b t i o 3 ^ B B s ^tjtBi 

TM^SA\ &2>WZ. »fMflC<f:5B aT i O3 ^ H B a $:MV\ (1 
0 0), (110) (111) ®ML« B B ^t^. Z.<Dm%SMilZ 

mzZZmffiMt&Xtfiff&LfcB a T i 0 3 - Pb TiOg ©*gSKH& 

[0 0 3 4] 

*NlJ*:KfcfT3B aTiOg -PbTiOg mj&Lfctm 
mz (B a + P b). /T iJfc&MSU ttlSttO^ffrf-if-f X# 2 0 *t mJ^T 
9 5 %&,±.(Dmnmm.t. T*m&, L T < . *B*f^S 9 5 %J^_Ltf) B a T i O 

3 -PbTio 3 sestet*, mmrnm. *v h^v*. h i p mm - 

5%s:M^s humj&&isrmbftr~mmMiW(D%iiftm*>mi<:is (mz 
> p b*^#v^^T*ttw^*<©p bmmz&vm^nmit) , «a#ci$3&K 

^I4»lRa=l. OnmWT, (i = 6 3 3 nm) JgTFK-e 

&^Ba, pb, t imft*&timmM&r~itmmm&£*miti-*z>o uamms 

Kit. tmtt%KP b&mit&ys (mxi** pznpbTio 3 ) &120 
0-140 ox;<Dum®T*mi%ffif$.?z>z.£.iz&vZBmtf& v$bmmizMf&T> 

[0 0 3 5 ] 
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i:35t\ B a T i 0 3 - P b T i 0 3 &mMi<bZ*>iZ&m&%£&$:ffi1&mT* 

#S5fr&t§£\ PbTio 3 #3 o^j]s%*mz-z>£ p bomftifimmiz&y. 

H<^Sf^ U y PbI»aiffllCtt«[aifePZT^P b T i 0 3 ^ 

(DP b**flS^*fc©*«IISi£WT?tt^+^i:«i*fe«>, £E*«*We l^JBE* 

mz.zm.±iTT-<D&m*&m&< $tis„ hi p^e^^&mvn^m^ic 

[0 0 3 6] 

*i e> fcpsjt £ *i & & ®-e v\ 0 

[0 0 3 7] 

(£JM 1 ) 

Ti0 2 , PbOSi^BaCOg ^ (Ba + Pb) /T i = 0. 9 9 5 0 1: 

rtl&M (figl emmCf-f X^M) IT, 1 3 6 0tT10Wib 
fee 2. 0 mm«4B a T i O3 -l.Omole %P b T i O3 

(10 0) S&^j^hb, £0>®&^ffiffl&R a = 0. 2n m> HI 
a. / 2 iC#:_Ltf fee — 0 X t 1 5mm©f^^M^ 
fU 1 2 8 0'Ct'3triMlTiMl9 7. 3%©#^B a T i O3 - 
l.Omole %PbTi0 3 -fev^y*;*£#£o Z1©#^^<D 1 
0/imTf*y, #jieft*©fiBlfS:WD<^®ffilSR a = 0. 2 n m, ¥fil^/ 

M#&«#Wlcg^;!5-&&. Z©!RJ»3:i|£#Lfc#&, iifffl^T1 3 6 0t 

JCV^*2/Ti&*S:««, Pb©3H«S:»«fUfc. *l*««fttt*BftfcSte L 



1 2 
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#2 000-381522 

[0 0 3 8] 

a T i Og -l.Omole %P b T i O3 #M^«^?L^li 0 . 9 %T*&U, HC 1 
-H F»«(fi7?H/f ^^ITKfifllfS&M^fctiS, lX10 3 /cm 2 t 
&o £.„ 

[0 0 3 9] 

(»J2) 

Ti0 2 , PbOfeitfBaCOj I: (Ba + Pb) /Ti = 0. 9990 (C 

(I^OmmCf-f IT, 1 3 5 0 tJTf 1 0 H£|SHft*gUfc 

. 3 mm©ffi^3EfcB a T i O3 -7.0mole %P b T i O3 «S^e>* 

•14 (110) r©®$:^®ffi^R a = 0. 3 n m, 

lZj£±\ffr 0 IHC@B-^$:lt:#l 0 X t 2 OmmOf^^MMU 

1 2 5 0tT3HfliMltTOl9 9. 1%, ^Mtti8/tmO^ 
iBaTiOg - P b T i O3 3©#*g&#©SB® & ft C < ^tSfflJg R 

a = 0. 2 nnu ^ig^ A / 2 . ICgHBttJtWT U tm©«*Sllfc#*SII#<Z>MW 
MfffcTIr hym&Lfc&. i^#ItCBaCl 3 i:TiOCl 2 (ig^Jfcl : 

0. 5©i§«o zmvm&ztto z&ftmzmwvtetfb. mmmm^ns 

[0 0 4 0] 

BaTiOg -7.0mole %PbTi0 3 #Mi(DM$liO. 8%T'&U, HC 
1 - HFMtt'X>)/f>ybT«M$:I^tr5, 5 X 1 0 2 /cm 2 

[0 0 4 1 ] 



ffiliE#2 001-3114751 



#2000—381522 

(mmm 3 ) 

TSSG&T^Stl^rfrli&C/DBaTiOg i|Mig||£#& (10 0) fflt5X 
5X0. 5mmtC«Uajl> (3D® £^®MR a = 0 . 4 n nu ^JB^ * / 6 
izmmLfco B a T i O s ^tlWMtfcP b 

T i Og (3tf>il£, (Ba + Pb) /Ti=0. 9996 iZM^M^) £ 

bS.JVBW'fZZltlblZZnZmm- (til6mm©f^9M) IT, 
1 2 8 0iCT3MlMbTTOfI9 8. 9 £#§g L KDBa 

TiOg -0.2mole %P b T i Og ^mffi^mtffi 1 2 mt'fe »J, 

^Mffi^iMlRa = 0. 4nm, * / 6 iC(g£ffitt_ttf U i|fj*£<Z)S 

[0 0 4 2] 

BaTiOg -0.2mole %PbTi0 3 f Mi©^?L^(j: 0 . 7 HC 
1 -HFmmtpT'^vT-ytfhTmGL&mZm^feilZZ. 5 X 1 0 3 / cm 2 

[0 0 4 3] 
(HSSM4) 

^M2hlH-^#T^^iCJ:S#M H 1iW^$:^ofc 0 fiU ^mfeMT'te 
150X150X150 mmffllM^feot'J -ffyt/V^^ K^fls(Z>« 
5l}^$:MV\ -e©^lcM^§: 3 0mt.m.m2 0 mmfflPZ T^ttfc 

t, 1 0 o%mmnm^rx^m^n-o,r=. a wm&wy^frn.&ti 1 8 mm# 

£ 1 8 mnKDf^ (^^3 . 6 c m 3 ) jfi 3 0 Mffi5fcT V> £ tf)T*> 10 8cm 3 
/tfJJCJ&S. f^lClLfeW5 0^t^S©T'> WrW^fe»J2. 16cm 
3 il&U, £.mm*ffi&TM^ a 



1 4 
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#2 000 — 381522 

[0 0 4 4] 

cmmm 5 > 

1 1 5 OVT* 51%mMMLTWWir U^tlfcM&OB aTiO 

3 »*i:i^«iiLfcPb t i o 3 ( (b a + p b) /t 

i = 0. 9 9 9 8 > itl&M (ig3 OmmCf-f^^M) L 

T. 1 3 2 0°CT*5 ommffiffiLfco mUgmtffi 1 ~ 1 Omm(Z)ffl;*:&B aT i 
O3 -25mole%P b T i O3 JS^^^^^tlT^U, 3©i»f>BaTi 
O3 -25mole%PbTi0 3 ffi^ (#^,§1) £JfcfrJffiL£„ 
[0 0 4 5] 

r<Z)<fce){C^M^{C J: t»#^>tl^B a T i Og -25mole%P b T i O3 4M££ 
©5WL*S&3. 2%T*&U, HC 1 -HF^cfTJXy^^^bTKffiaf 

o 

[0 0 4 6] 
(Hi$|6) 

H%M5 £H«l<Z>#&^$S!LfcB a T i Og ffrjfcfc P b T i O3 ^ 
< (Ba + Pb)/Ti=0. 9 9 9 8 &C«iilP) &ffi5£*B-&U ZL*l£f£ 
^ (ft@2 0 mm©^ lT1190iCT'5^il£Lfe o J^tt© 

Jjfij&te B a T i Og -25mole% PbTi.Og T*& y , tS*f^^« 9 7. 8 %, Jfo 
1 0 /*m©¥^^£#j£3ftTV^ 0 iffl|g«I?:«lR a = 0. 
2nm, ¥-m.J&X/6 tCflUXU |«-*©3RIStCiDXUfe^iB»i@?*tC J: S (10 
0) B aT i O3 m&Mi£mmMM{fr<DffimmWZmM'Z-&, 9. 8MPa0ff 
1 2 0 O-CT* 1 &m<D&&*ft ofc„ m^ht^Untt^lZB a T i O 
3 -70mole%P b T i O3 ffi%g{£*± y % -±JCft£, M g O itfJft - 
T'Pb#I^$:MU 1 2 8 01C, 3 0 Bfrn-e#|££ft £fTo fc. WlfcJMffeW: 
Lfelp&»e>*n 4 mm^T'^Wsftbt^fe. 
[0 0 4 7] 

^«fc*Jl^5iT*W^T*^fec i&^&fCj; Uf#£;ft£B a T i O3 - 25mo 1 e% p b 
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TiO a f^i©^?L$»2. 1%T*&U, ££HC 1 -H FmWi^X^y^y 
sflsXfc&mmZM^fctLZ.Z.. 5 X 1 0 2 /cm 2 ^V^^^Pfec^&V^ 

[0 0 4 8] 

(HflfcM 7 ) 

T i 0 2 , PbOfeitfBaCOg J (Ba + Pb) /Ti=0. 9 9 8 0C 

ZtlZmW- (itl2Omm0f>f^^ft) IT, 1 3 5 0 °C T* 1 0 L 
£= MUmtffi 3 mm(Dmizt&B a T i O3 -7.0mole %P b T i O3 ffi^frb 

fttt (1 10) BffeAyhU r©g?:MlRa = 0. 3nm, liH/ 
4lCtfc±tf£ 0 -Jj. m£m&$:\&&l 0 X t 2 Omm©f>f^^ft«b 
, 1 2 5 0TCt'3Hfli|gLtTOl9 9. 1 %, W 7 ^ mffl# 

glBaTiOg -7.0mole %PbTi0 3 Z.<Dg>U&ft<Diffim £ D 

<«Ra = 0. 2nm, ^iBg. X / 2 {Cg£®tt_ttf U frn&tf>M^£# 
^»ififfi&Ttb«lfct, i^ffilCBaClg HiOCl 2 
(M-a-itl : 0. 5<Z)?§$Q £^*J^£-fr£ 0 P Z TgBM#£# 1 M£ 

-Izy #-_tlc«£, $ «blcMgOtfi®£&-t±£3£{cj:oTP b Snt-&#H5C£ 
?£j&L£ 0 r©:|£Jl£$t*#U&#<3 1 3 7 0tt2 0 8£TOI£LT, ^ITT' 

^^c^fo^. ^mmmmtmumtm^vr^m^^m 1 8mm^T^#^ 

[0 0 4 9] 

I©^e>, WsmgteO. 9 0 mm/h-e&U, ^M2-e^L^ ; fo(D c l: 

O3 -7.0mole %P b T i O3 J^Ute, ISMtJSSPP b ^g#tpy[>g|S £ £ ^ 
^a^tf&K, M^^tCJ^-T^^CD&Sl^bfeo ffilfcBaTi0 3 -7. 
Omole % P b T i O3 #^i©t?L^tt 0 . 4%T*&U, IfeHCl-HFM 
*T'X7f 5 X 1 0 2 /cm 2 T'&o£ = 

[0 0 5 0] 



ffiliE#2 001-3114751 



#2000—381522 w 

(mmm 8 ) 

mmms trnm^T s sGmT'ttw^&wmaB a t i o 3 Wtis&zx®. u 

11)17*5X5X0. 5 mmlC-WU ft U Ifflffi^gfflilR a = 0. 3 n m 
, ¥S^^/4lCW^Lfc 0 -^'liM^Hl^BaTiOg »*fcHffi 
&T"ffr£bfcP b T i Og Bjfc (Z(D£g(D (Ba + Pb) /Ti=0. 999 
1) fctfy h ^-n/»»*r«fc , t%»CinS:J*^ (tgl 6mm©T^^M) 
bt, 1 2 0 0°CT* 1 B»|8f3h^ ^l/XiMlTM«S9 9. 4%©^^S: 
#|gU£ 0 :©BaTi0 3 -6.8mole %P b T i O3 

$j27*mT*&U, ^Mffil:MlRa = 0. 3 n m, TO^/4|CiIft 

Ottfij|£$H!:£^£{C£oTP b $:-g-tf#HJlC£^Lfc 0 r<D^li£#t*# 
#<b> i^fH^Tl 3 7 0TCT*2 Ol^riMbt, #iITt#^Sl^l!o 

[0 0 5 1] 

BaTiOg - PbTiOg M»^W0. 2%T*&*J, * HC1 
-HF^*T*:ry^;y^LT!|£&^£il^££^5, lX10 3 /cm 2 t' 

[0 0 5 2] 

(mmw 9 ) 

HJSM3 tmmZT S SG^T'^bferU^^B a T i O3 M£H,£# & ( 1 
00) It'5X5X0. 5 mmtC-gjU ffi U r®IWISRa = 0. 3 n m 

¥ssx/4c^l,^ 0 mm^mv^mhf=.B aT io 3 mmtmn 

WiVftf&LfcP b T i 0 3 (Z.0) ¥.7*0) (Ba + Pb) /Ti=0. 998 

9) *.t$v b ^JVnW'T^ilhL^iZZ.n^^.m (tSl6mm®fa^M) 
bX. 1 2 0 0'CV 1 mmO z -HIP (#ffl^U*2 0%O 2 , 9 8MP a 
) MLtffi^S9 9. 9 6%, ¥»tiiiUm©BaTi0 3 -9.3m 



1 7 
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ole %P b T i 0 3 ffij&ft&flMKLfc. nnmm^^mmR a = 0. 3 nm, 

r<D^Jffi£#t*?L&#e>. iI#H^T1 3 7 0iCtl9^f|§jfbT, 
[0 0 5 3] 

B a T i O3 - P b T i O3 m%£gl}<D%i,JimZ0. 0 0 0 3%T*£>U, i$^£H 
C 1 - HFM*t'X«yf >^bTKMS$:^fci:r5, 1 X 1 0 3 /cm 

[0 0 5 4] 

(mmm 1 o > 

HIi3 iHf^CT S S G&T°ftmZnt~Wm<DB a T i O3 W&M,1tl5& ( 
100) ST5X5X0. 5mmtCffJffiL, iOffi^SSfigR a = 0. 3n 
m, «^/4 \zmmhfc 0 IIMt'^lfeBaTiOj^ilS 
*B&T'#J&LfeP b T i O3 (Ba + Pb) /Ti=0. 99 

4 8)' fetfy h ^^^^-T-SiltfelC^tl^^ (fiil 6mm©r^^^M 
) IT, 1 2 0 0T3T? 1 ^F^0 2 - HIP (#B^U£ 2 0%O 2 , JBb# 9 8MP 
a) m%SlsTffiftmm9 9. 9 6%, f»M3/im©BaTi0 3 -45 
.0n.ole%PbTiO 3 i^&#Hlfc o & ^tffifflS R a = 0 . 3 n m 

-±{Cff£, $^{CMgOia-ii$:Mi±^ril{Cj:oTP b &-^tf#H^CS:^L/ 
fee £\<DW;mzmiftLtetfe>. »*#HAT 1 3 6 01CT?2 O^IS^LT, * 
MTT-f0^f!ofe 0 fAffilftid:J)t|ll^8l^L&ii;»&i»l 3 mm£ 



1 8 
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^ x vrnrn T*gz> vtmx* & ^ o 

[0 0 5 5] 

r©^&»lC, WM^&2 0%0 2 -8 0%Ar«-e®KA^5 0 
^,l±^LTtffSH(Z)#^^-#M^©^K!|Sf$: 1 3 5 0TCT'24HTOLT 

, «I^JC«fcy^e»*lfeB aTiO s -PbTiOg $M8&<D%Hm*S. 1% 

l5lX10 4 /cm 2 T'feofc o 
[0 0 5 6] 
(Jttil) 

T i 0 2 , PbOfii^BaCOg § (B a + P b) /T i = 0. 9 8 0 0 iZ 

Mf&M&LTm&m&V. l l o*CT*5^^LTl&#TSi:i:%ic 

Itl?:^ (ff 1 6mm0r^X^M) It, 1 3 5 OiCt'3 0 Wit 
lMttI^¥^5 0 ai m(DB a T i 0 3 -5mole %P b T i Og n3"fr*> 

MMgHS: (10 0) M<Z>«^£fflV^ HJg^J 3 fcH«©jflin:&*?o 
, ^CU^$:ltil Oxt 1 OmmCf-f^i'^tC^f 1 2 5 0tT-3l| 
KMbtffiMl9 8. 1%, 2 *m©#*g£B aT i Og 

-5mole %P b T i Og ^©Mil*:(Z)SlS^^C<*ffiIlR a = 0 

. 4nm, TOMx/6{cOTtt_t^b, tMa®aJB&£#l£Att®1ffffiAfier& 
ffi£*6*fLfc#e>, tiiB^Tl 3 7 O'CT-5 OTOilt, MTt'f 
[0 0 5 7] 



1 9 
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[0 0 5 8] 

amm 2 ) 

Pktkmz&ZB a T i Og &£Z$P b T i O s fc&f £tfs§gU (Ba + Pb) 

/Ti-i. 001 otciiife, z.<nu^n^^v b$)vtpT~n&-?&££ 

t)i:itlW (ttil6mmfflr^^M) It, 1 3 5 0 "C T* 1 0 BSMflMfc 
Mlfe. jK^(^3 /umiSCtaftB a T i Og -10.0mole% P b T i Og 

JtieMl ^:I^D : fo<Z)S:SMa^CMv^fc 0 HCi^tilOXt 1 5mm 

Of^X^MMl, 1 25 0rT'3W^lTTOl9 7. 8%<£># 
JBlBaTiOg -10.0moleo/oP b T i O s d©#*g||#©38® £ D 

<«SRa = 0. 4nm, ^ig^ A / 6 {C^®ft_tlf U B&i*©i®^i:# 
«*#©WW*lSS:r-fe>>i5fe?*Ufeft, S^ffiJCBaClg i!TiOCl 2 

ai««#igfta:ie^ufeffi^e>i~2iri/>f (5-10^1) L^m 

[0 0 5 9] 

Ot*«3) 

TSSG^Ci^BaTiOg - P bT i Og M^Of^Hfofc. Tf?J&© 
BaTiOg if l^^UCf ITO. 5^;i/©Ti0 2 , $6lCBaTi0 3 i 
* (C*fLT 1 mo 1 e%(Z)P b T iOg »*&*iDUfe«ie#t &f^«L, ^<£> 

4 0°CT*a^^;i/^-icm i Jo^e>tl^:< 1 0 0>#&tf)B a T i Og i^S: 
£<DIBt?Rtf»lC«iKU 3 0 r pm®lsiE&#^fc#e>0. 4 TC/h T?ffian$T3 
i^O. lmm/h©Il|tigM^^ot 0 $«|2 0 0«1 3 3 Ot: 

mm, S3 1 6 mm 7 . 9cm 3 ) T*&ofc 0 $gJ&ftgPlCliWJ&j£fP © P 

b^#§{C#e>ffc/*m~t&l 0/tmO^ K##«^Jfc3ftfc#?L#«ig (5C?L^ 



2 0 



fflSE#2 001-3 114751 



#2000—381522 



Ut#8£LT^£„ W©gTOIi2xi0 6 / cm 2 tfetj, 

mi/1 o oic-r^fcv*. 

[0 0 6 0] 

BaTiOg -PbTiOg 4M@&* £ J: £>*-fl2lft& P Z Tffi*g#, B a T i O 
3 MISttfcitfTSSG&T'W/^tlfcBaTiOg #MH<Z>#ffiSiS#<[£ &3t 

1 fC7K"t~o 

[0 0 6 1] 

[SSI] 



lit £f 


^Jfi^J 1 
BaTi0 3 - 
lmole%PbTi0 3 


BaTi0 3 - 
7mole%PbTi0 3 


BaTi0 3 - 
25mole%PbTi0 3 


PZT 


Jt«09 

BaTi0 3 


ttmm 

BaTiOj 


! CO 


125 


155 


246 


290 


120 


120 




3900 


2700 


1500 


300 


3000 


4700 


mmm* (%> 


0.30 


0.28 


0.19 


1.9 


2.5 


0.25 


(%) 


86 


89 


91 


71 


48 


85 


(pC/N) 


520 


580 


620 


290 


118 


500 


m#30(kV-cm) 


0.92 


1.25 


1.69 


0.11 


0.06 


0.90 



[0 0 6 2] 

*mn<Z>B aTiOg - PbTiOg ^MI^lC^T l£, m 1 
J:^{C, Pb^a^JeiD-fSJCotlT^aU-ffiJK^Jt^U, »2 7 0TC.(P 
b T i Og *#3 0 mo le% £T°<D*=l U -jgS&S^fS3i:^T'tS 
, $sM&lC«fc£B aTiOg - PbTiOg *i^©B a T i O 

[0 0 6 3] 
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*m%v>B a t i o 3 - p b t i o 3 m^fcBtmmT t? 

x-* (JE«S1&^) fc<fctmEE«^7*^ax-*&«v%£fc#ttffl/\y Ktc 
[0 0 6 4] 

01© (a) &<fctf (b) tcH^'f 5«#ttH}A<y K 1 Hi, TOtttliJP 
1 2 MttffiP 1 2lZMfalsTMV%nfcmm.l 3 M^l 3tCMLT-e 
tl^*l^^e>tlfc£fc«MT^^3.X-^ 1 9 ££fi|;L. J±tir^fai-^ 1 

9 w:, '>&<t%BaTio 3 - p b t i o 3 *jmgs^e> & -5 JS &*'tf£Em# 

1 4 £^j±mtt 1 4 (Dmmizj&mztiz p t , au, ai^oii (^0^) & 

[0 0 6 5] 

•fflt^Rfcffl'W K 1 1 tCfe^SMttffiP 12tt, J X)l7ls- b 1 5 &Cj?f^tf)P^ 
HiS:t>oT^fiSc3il, 1 3 14, 1 6 KSfcttajP 1 2 iC^tl-T tl*fJCS"r 

s^^jcafe^jLT^sntfey, #?sw:mp 1 2 tfnic^ts^ii 3 « 

, 1^1 6CM^tlfc^Ml 6 a^LTiiStl^o 6 

©_hifjctti«p«isi 6 b e>&c*gifr=fgi 7^«sn, 1 7© 

[0 0 6 6] 

^_h©J:otc«^$4x^^«:ffl^^ K l l tcfcVNT, * ^a.x- # 

1 9 tcMLT*»#&«SMg##^3*l&fc r ffi«8!7*^3.x-# 1 9 itm 
ibt^t^tgl 3|*<0?fc#S:;OlIjEU ?Rg 1 3 iZj&M^ SittffiP 1 2fr 

[0 0 6 7] 

U^E*^T?»5B aTiOj - P b T i O3 ##*gA&Ja^S £ K<fc »K 



2 2 



ffi£E#2 001-3114751 



#2000—381522 



[0 0 6 8] 

wizttm-tz p b uxmmunn it, #e#tf> p z T^jpucEOc-rs^ tt&fli 

it B a T i Og - P b T i 0 3 MS H B B5:i^t5r il^t't Pb 

iciSB a t i o 3 -p b t i o 3 JMsswu nmm&tf'i^K. *Mftn& 

[0 0 6 9] 

£<blC, *»WCD»it^r«SJCj:*l«, (Ba + Pb) /T i Jfc&ffr5£<8j|ifijStt 

SlCfc«a*gaS:*fllL, HC<ffl^IiLfcB a T i 0 3 -PbTiOg^ 

BaTiOj - PbTiOg ZL©^M^iC«fcS#M^»W^ 
gtt, Melt-Growth^(CE5iUf*feii j etl$:®X.Ti3U, 2«DfC, 2MMSJIttBE# 

[0 0 7 0] 

[Hffi©W#fcSii|§] 
[Hi] 

(a) tt % *»W©«#ttffl^y K©«4«HT?*y, (b) it. (a) <Z)A- 
[«F-*©»U&] 

1 1 HtfMfctfjA.iy fs* 
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1 2 mottao 

1 3 mm 

1 4 J±ft#: 

15 J h 

1 6 mmv 
r 7 

1 9 (EE«S) T 9*3.31- # 
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mm 

mi] 




12 «etap 
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imm&] mmm 
mm: 

mnm^mm^i&^&munt. lt<z> b a t i o 3 - PbTio 3 

[B&^m 77^»TSSGa(CJ:4B a T i o 3 mm&foz^itm 

ffimz&ZB aTiOg, BaTi0 3 -PbTi0 3 £«MH £ U 

9 5%&s±(Dlfctt®miZffif&2ftfr^> (Ba + Pb) /TiMO. 9 9 5 0- 
0. 9 9 9 9<Dmf&mmiZ2b2>B aTiOj -PbTiOg #^ H ^i:S:^L 

r*i&i2oo~i4o o°c<DumffimT*Mm&WLT}mmftMT*m&i&iif& 

hXB aT i 0 3 -PbTiOg ftM* ##g0£tf>B a Ti Og - 

pbTio 3 &m&M,iz. m.&mm& io 2 ~io 6 i/ C m 2 , ^n^mmtf 

IMP pm~5#i%0tHiCfeU, PbTiOg £ 3 0 ^;1>%J£*T £ tl». 
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ffi m A 



(0 0 0 0 0 1 0 0 7) 



1. UJZ^HB 1 9 9 0$ 8^300 
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